Protein engineering of the propeptide of human factor IX.
Vitamin-K-dependent plasma proteins contain a highly conserved propeptide sequence located between the classical hydrophobic leader sequence and the N-terminus of the mature protein. This acts as a recognition sequence for the vitamin-K-dependent carboxylase which catalyses the conversion of specific glutamate residues to gamma-carboxyglutamate (Gla) residues in the adjacent Gla domain. Protein engineering of the 18 residue propeptide from human factor IX has highlighted the importance of residues -16Phe and -10Ala with respect to carboxylase recognition. In addition, studies of haemophilia B patients have shown that C-terminal propeptide residues -4Arg and -1Arg are required for proteolysis of the propeptide from the mature protein. To extend these previous studies we have introduced two novel mutations into the propeptide of human factor IX at positions -17(Val----Asp) and -6(Leu----AsP), and studied the effect of these changes on gamma-carboxylation and proteolytic processing. Both mutations reduce the expression of a calcium-dependent epitope in the Gla domain; however, only -6Leu----Asp shows reduced binding to barium sulphate. In addition, this latter mutation prevents proteolytic processing of the propeptide. These data support the current hypothesis that the propeptide contains two recognition elements: one for carboxylase recognition located towards the N-terminus, and one for propeptidase recognition located near the C-terminus.